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^ ^^^^ 15. 16-^0] ^>ol:^^Bl^Al^ I # ^^-^^1-^ ^ii. ollwj- ^ 

^-^^oll ^-&} i::^^ ^^^11^>:H1^ 5" AMP-activated protein kinase (AMPK) -S] 

^ol^tfl -^^*> M-^i^^ 1^ a-^l^^ 15,16-1^01^1-01 

I (15,16-dihydrotanshinone) # -^Jl^^^^ ?]"-n-^>^ ^ii- o^l^^ 9^ ^1 
s ^^§o11 ^oli:^-. 

1 




CH3 



^ 2 

15,16-1^01^1-01:^^11^^1^ I (15,16-dihydrotanshinone) , 5' AMP-^^ Si- ^"^^ 
y^S]- (5" AMP-activated protien kinase). . ^ii.^ . M^^<^^\ 
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^{diabete treatment with 15 , 16-dihydrotanshinone I } 

o] C2C12 ^^is^ofl ^^e]^i-o^ s.^^^ tfl^^^ yi^*]- ^i-tfla^flHoli^. 

o] C2C12 ^^la^ofl ^IS^^V :fi AMPK i^^^^ ^^tfl^^flHol 

C2C12 ^lla^oll ^^e^t> 4^ tfl^^^f ylil?> ^>tfl35flHolt+. 

4^ i^+^^^l^^ ^#t> 15,16-i:+ol^>ol:^^Bl^Al^ I # 

o] C2C12 ^^IS^oll ^^e1*> ^ijpj( ^^^^^ tfl^^^ Ul^?> Western 

Blot ^>^oltq-. 
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^■^^oll -^^^^l^}^!^ 5' AMP-activated protein kinase (AMPK) °1 

H^^^l^ I (15,16-dihydro-tanshinone) # -n-S^^^^ ^^-n-^l"^ "^ii- ^]^<^ 9^ ^1 
<6> Sl-*>>^ 1 

<7> 




^^i-ol ^^fl^JZ :^*> ^Tt>^^ ^^ol 3:^1 #^1- 

e>o^ ^Zl-§> Uji^Vol i^v^5e>Ti^ ojoll ti^s]- o>7l 5]^ ^11 2^ ^ii.^ol #7mjl Sit+. 

25-4 



<9>^^fl, o]^^ ^-1%>^ (insulin resi stance) o] ^i] 2^ ^ii^S] 7>^> ^^*]- ^ 7]^ 
olct. ^J-^Ml^ ^1^71^ ^ ^>-g- ^>-g-^o11 icl-e]- c1-#o^ ^-^^ 

<10> 1) ^^iJ o.£flo> ^I1^>51 HllEl^ All^ oi-ofl ol^eq^ ^T"-^*]- S 

z>*> ^^>-g-oi :ij7 o^q- 5]^oii^ ^^>-g-# 3]:iS]^t> ^fl^^^fH^l ji 

(gluconeogenesis) # ^^il*>^ "^^^ ^"1 ^ ^# # ^JL Si-^M" 

<12> 3) %^3q-^^^Ali:+o>^il ^idfl^il^ :i^>o1lA^ ^>:^^ ^^il ^1 

<13> 4) Sj^oll^ -^l^J-^lla ^S}o11 ^711 H]^ Hi 511 oil O] #^S]-*>^ 3l]2ll5^t^^^l 
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i:fl^^o^ of^oflA^ -^^>-§-ol L+E^-q-:^^ o>^^> ^ii.^ ^l^^il n^^o] 

^^oii:+. 2m ^ii.^^ "n^^ ^^i^i ^ ^i^i^^i- ^ 

^o\]^^2] C^-oJ^V ^^il^^^ olei] ^^^^ePl Ttfl^oll Xfl^^ T^lS^il ^fl^^# ^5flAl^ 

<1B>3^^ 5'AMP #^5} T^l-^^ SL!^>S1- 5:4: (5' AMP-act i vated protein kinase ; AMPK) 7> 
Hl-^S]-^ ^ -L^JL ^^^>^ ^^l-ol il^^li^^H ^1 ^ 

<16> 1) e^^^li^l^H ATP 4:5.^ AMP°1 ^>ol #7>*>J1 o] ^ 

<1V> 2) AMPKoll ^dfl ^^7} ^7>S]^ 71^^ ^J: ^flT^l^} ^^^o] 
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S.^ ^ii. S.^ ^^oIl^H ^^ofl o^ofl AMPK71- ffl^-ySl-ElTJ^ ^^^o] ^>4:5l^ 

<19> 4) o] ^ oj-qe]^ AMPK^ ^^^^1 i^oIjA^ ctof^> ^^5^1-^ til ^Jl^^^ll^oll^H 

^Ull- ^^ih oj-M^ ^l^o^^H^oll^H acetyl -CoA carboxylase (ACC) -£]- 

HMG-CoA reductase-S] #^ # ^iefle>oi Hpogenesis ^ #i.11^Eil-l- Q^;^]]^\o] 

<20> 5) 3]^ ^il 2m ^ii.^ -^IS^il^ ^S] ^ojji oi^ ^J-*M1 ^1^°] 

(Metformin) o] AMPK S^:^ # ^ ^# ^ch^Ml^l^^ J^Jl^l" Sil^. 

<22> ^«>^ o^^, aW^^ ^^s] 7fl^^^l-?l 01 e-^ ^oflA-l:^, 7]^ 
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<23>oloil^ i^>^oflAH^ ^#?]- 15,16-i^ol^l-ol;^^E+Al^ I 

(15,16-dihydrotanshinone) o] ^fl^oH^^ 5" AMP-activated protein kinase (AMPK) # 
Jliz}^ ^y^l-^^tJl 15.16-i:^-oiei-ol;^^Hl^Al^ lo] ^i]^ 

o\]A^ o}^^i!} ^^^o] ^^^2] n'^M , 

^^°^]M ^#?> 15.16-T:+ol^l-ol;^^Efxl^ I (15 . 16-dihydrotanshinone) o] o^j 
<24> ttl-Sl-^H , ^ ^^^^l^y C2C12 myotubeofl>| AMPK-e] S]- ^ 

<25> i^>T^^ cq-^ Sl-^>^ 1^ SAjs]^ 15,16-i^ol^l-ol;^^EfAl^ I 

(15,16-dihydrotanshinone) of^il^^^^^ ^ -g- ^>^^> l]"-n-^>^ "sl-ii. ^l^c!" 

<26> ]^ 
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<27> 




CH3 



<29> i^v^^ ^is. oiiHv ^ ^i^oii -^5:?> AMPK ^ 

<30> 1^1-^ o] -^Ji-g^^^ ^>-g-^l-^ 1^ S^ls]^ 15, 16-1^0] ^1-oi:b^^^1 
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<32> ojoll, i^>^o1lAl^ ^JSl^^o] «-o^^ I oil Vi\t}o^ 

C2C12 ^^laoflA^ AMPK ^^^l-^^ii^, ^ o]^ S^tJ-^o] 

^^^1" ^ Sit^-. 15,16-t+ol^>olH^^Al^ I S] 

Dfl-^ S.^7\ Si^# ^ Sil^. 

-n-Slo| oi^ oll«> ^ ^IS^Il AMPK^ oll^j- ^ 

^i^m ^ siw-^^ ^ii.^ ^^^1 1^?]- i^^o^?]- n^u 

^il^i-^^^ ^-§- 7l-^^> ^^^1^ ^T-THl €-2.011 oilHj- ^ ^IS^il^ 

>!A '-n ■ 

<34> i^v^o^ ^o]^^ All Ails} ^J-^ , ^J-^ , ??-^l-^ 
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I # ^^^^ ^>°-^>tq-. ^>7l 
i5,i6-ctoi^>oiH^EfAi^ I ^ oiAv A] oil yl^^^ -¥-o^^> ^>^^l-o^ 

^y>^ol o^qi:- Ail^ijo^ ^Bfl^ ^l-§-^ ^ SJl^. ^ ^^^^ 

^Bl-Al^ I ^ ^^11 ^loll m o^^-l ^>^1 ^il^^^ ^ 

Si^tll. ^il^llSl-m ^-^oll^ ^^^il. ^tJ-^il. ^^^il. ^nfl^il 

^ ^1^3 #^^11 S]^^il ^^^ill- Al-g-el-o^ ^^il^c}. ^o^l- 

^ ;^il;^iloil^ SI- Ail. ^>^il. ^^^11 ^ ^iS^^il ^ol itJ-^Ti^. ol^-itl Jl^ ^il^il 

^il^il^^ ^^^il, i^-i-'^J^^il, -^^il ^l^^ll ^ol 5ll^s]^ril A>-g-Hl^ ^ 

^^il^! Si^H ^"^^ o]s]oW o^&l 71-^1 ^^^il, oil 5 w-g-^il, ^1-^1 ^il, 

^il^^ H^^^^s^^, #slH 

#(witepsol). nl-^^^. (tween) 61. , ^^^7.], ^^A]]^ ^ ^S]-^ 



25-11 



<35> ^oT: 1^^^^ o^l§ 7flii 1, 2, 3 4i3fl# 1/2, 

1/3 l/4i3fl# ^ Sii^. ^fl€ -f-^T^^^ «>^^^1-^1^^ -^S ^>§ol IS] 

ofl -f-o^s]^ oj^ ^>o.^^^ o]^ :g-A> 1^ -f-o]^°] 1/2, 1/3 l/4Bflo11 

O.lmg ufl^l Ig/kgOlJi, Ul-^^^>7l^^ 0.4 i^^l 200 mg/kgOlD], 1-6 S] 

^ ^IS-S- ^^J-^^ ^ ^^J-^^olfi- ^^ofl 

15,16-t:+o1^>o1h^^a1^ I# ^7]-^]-^^^ ^w} ^^°] 7l^# ^i^^i-^l ^ ^^oIti]. 
15,16-i:+o1^>o1:B^^a1^ I # ^^V^^ofl ^7>^>7lM-, ?^#Sl-, ^^^S]-, ^^^J] ^ 

^il^m ^ Sii^. oil- ^-T- ^^J^i- ^^?> s^q-l- 71-^ ^jz, "U^ 

^^Oll q>-o^ ^>^1 ^1 i^l-Aj^V - 01^ 

<37> i^v^o] 15,16-T:+ol^>olH^^^lt I # ^7l-§^ ^-T-, ^^^1 15,16- 

u+ol^>olH^Hl-Al^ I # ^tfl^ ^7m7lL+ Ai- ^^51} ^i-zHl ^>-8- 

^>-§- Hl«o\ ^^J- -^^-^1)^1 ^^>^Mi ^ sii^. ^^>^ 

15,16-1^01^1-01:^^11^x1^ I # Al^ xil^ AHl ^=oll cll^l-o^ 

0.0001 ql^l 10 ^^%. Ul-^^e>7ll^ 0.1 tfl^l 5 ^^%^ 'y^^^ ^^>1 ^ Sii^. 

as-iM-. ^ ^^^^ y^y^ ^^^^ ^1-^ ^>7l7>oi 
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^^s] ^^o\]^ AV71 °J=^ ^ sii^. ^ ^^^^ ^ 

^ Si^ ^]^^ ^3.^, ^1^^, r^:^^, ^^>^ , 5Zl 

H^^^l^ I # ?3"-n-^>^ ^^ch ^^-^^^ 15,16-T:+ol^>ol;^^HtAl^ I # ^>g«.o^ 

<40> ^X\d\] i: 15.16-i:tol^>ol;^^El^Al^£q ^e] 

<41> t]-A> o^^«.t1 15,16-li|-ol^>ol;^^EfAl^o] ^S]^ planta acta 63, 339-342,(1997) 

<42> ( 
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^flS#^ ^^^fl^^oll^H ^fl^*l-^i^. 50 jg ^ 24 Al^> 

-§-#^1^ ^ ^1-^^ ^^*>^i^. o^^iofl, § 1500 iiLe# n-n^, 

^^BllEf (CH2CI2) . ofl^oj-^^lBllolH (EtOAc)# ^H^l^ 2S] Hl-^ ^#^1-0^ € (gel) 

<43>^S^?1- ^[Merck. Kieselgel 60, 230—460 mesh]# 100% n-^^>^^ 

(swelling)^ ^1^^ (5>S5 cm) ol] Sfl^ (packing) *1-SJt^ . 7] ol] ^^ti!] /ti!] ^ 

^SJ^ ^^ofl (loading) ^l-^ut. A] ^ :^ #^^1 -§-#^1^ 

r^-g-, MeOH/CHCl3 - l/lOOO(v/v) ^ l/4(v/v)^^ ^\^^ . 1^^^^ 

^llt/^llJ^ (100:1) oil -g-#^ S.0I- ctAl ^el?>^ ^^oll ^^^l-ol ^^>/o11 

^o>>llEilolH (5:1) oll^^ -§-#^1^ AMPK Jl^ ^>oi- 
<44> i:^-^, EtOAc/n-^>L> = 30/70(v/v) ^^fl-g-nfl ^>o1lAl Prep-TLC# ^*3^>Sll^. 

:i (normal phase)o11xH EtOAc/n-^>L> = 80/20(v/v)# ^l-g-^>^tq-. 

o>M:i^^c)l*>olH -§-^]fl (5% H2SO4, 2.5% oj-^fljEAl- 5% oj-u] -i^Vdl^l-ol;^^ 87.5% 

ofl^^)# ^>-8-*l-o^ TLC #?^11olH (plate) # 3^ #?^11olH(hot plate) oHxH 7>^^l-o^ ^ 
^A]^JA. ^]^AA ^J-^-^^ ^#^>JZ ^^il^^^cq-. 
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<45> ^Ajo^] 3 : S.^^ ^"^^ 

<4e> ^^All^ol C2C12 ^^1^1- 10% bovine calf serumO] #c>|Si^ DMEMoflAj ^fl^ufl^f 

^T^. ^^'^^7\ ^> 85 ~ 90% 7>^ 1% bovine calf serum Bfl ^J^^^^l ^1 ?>^> 

^^^]^^. ^^^1 ^5]-^ ^^]S.^ 5mU glucose 7\ S.^^ 

Krebs-Ringer Buffer (KRB) ^ 2^]7} ^ Bfl Oc!=*>t+ . 3.^JZ 15 , IG-t+o] ^j- 

olH^^^l^ I # ^ 0.2 IX Ci 2-deoxyglucose # ^7\ti\jl 2^^ 

^ ^^^l?>i^. KRB buffer# ^il^?} ^ ice-cold PBS^ 4^ 0.5N 

^ -T" non-specific glucose uptake^ lOjxM ^ cyfochalsin B-§- KRB buffer^ 



<47> lollAl i^o] C2C12 50 mg/ml °] ^^^^>S# ^ 

tfl^^oll Ul^l-o^ ^ °.>ll^^o1lA^ a:^^^ 270% #7l-*>Ti^ , 15, 16-1^0] 

^EtA]^ I # 5 ug/ml ifl^^oll Ul^l-o^ ^°->ll^^oflAH 



<48> ^Ajofl 3 : AMPK 

<49> ^^^^l^o] C2C12 10% bovine calf serumo] #o|Si^ DMEMoflA| ^H^Hflof 

. Of 85 ~ 90% E]t3 1% bovine calf serum Hfl^T^'^^^^^ ^l?l-^l-<^ ^fl 
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-n-:£^l^l^. AMPK °] C2C12 lysis A] ^ ^"^^ ^ 

^ final concentration o] 30% ^7]] ^l-a^q °. ^sHojjE^ i^jT. t^J-^^^ 
# ^^Al^lu}. i^iifl^ Wl^l (62.5 mM Hepes, pH 7.2, 62.5 mM NaCl , 62.5 

mM NaF. 1.25 mM Na pyrophosphate, 1.25 mM EDTA, 1 mM DTT , 0.1 mM PMSF, 200 u M 
AMP) oil ^ 200 IX M SAMS peptide (HMRSAMSGLHLVKRR : acetyl-CoA carboxylase 

^ AMPK phophorylation ^^^^ serine ^7]7\ oj^VS]- 7.}^) S} [ y "32 

P]ATP # ^7\t\t^ 10^>H 30°Co11>| ^>-g-Al^4^ p81 phosphocel lul ose paperol] 
-g-^# spotting p81 ^7]^ 3% ol^-S-''-^^^ ^11^*} ^ radioactivity # ^ 

^^1^. ufl ^^T]>i::|- SAMS peptide 7} #c>lSi^l ^>-g-# t^*3^>o^ back;ground# 

<50> 2o\]A\ ^^o] ^^^^ ^^X-|]^^o11 ^^e]^l-T3 AMPK #^0] 3] JZ 1.7 

yfl7>^l €-^1-^1-^, 15,16-i:^-ol^l-ol;^^Hj^Al^ I # ^^^H^^dl ^^e]^>i3 AMPK Jl^ 

<51>^Alol] 4 : >|l^:^>g 

<52> ^^All^ol C2C12 ^^1^1- 10% bovine calf serumO] #o|Si^ DMEMoflAl >ll^uflof 
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cH^-e- ^p^y^y ^ ol cH rj- 
BA T=! s icT s s "-f - 

<54> ^X\d\] 5 : AMPK 

<55> ^^/^l^o] C2C12 10% bovine calf serumO] #t>|Si^ DMEMoflA| ^fl^uflof fpt^- 

. ^^li^:£^> 85 ~ 90% 7]-^ Eji^ 1% bovine calf serum afl^^'?]^^^ ^IfJ-^l-o^ ^ 
i^Sl-# AMPK °] 5:4: ^^-^ C2C12 lysis A] ^ ^ 

^ Western Blof^^ ^^^j-^U}. 

<56> 4011^1 i^o] tl>y- ^#^14 15,16-i^ol^l-olH^^Al^ I# ^°.»l^^ofl ^^Sl^> 
1^ AMPK #^ol #7l-?]"# ^4^41- ^ 



<58> 15,16-t+ol^>olH^^'<l^ I 600 g 

<59> o]-^7iy 240 g 

<eo> ^-^^^^ 140 g 

<6i> >:tilol-^>y; nl-^Lil^ 10 g 

<62> ^>ol;^^xlH^€^l^^#^-2.:^: 10 g 



<63> ^Ajt^l 6 : 
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<64> 15,16-t+ol^>ol;^^E]-Al^ I 



10 g 



<65> 



<ee> 



<67> ^ 



50 g 
40 g 
100 g 



^iS^^l 500 mg# ^o] ^^fl^^ill- ^il^el-^ut. 



<69>^Alofl7. 15,16-i:+ol^>ol;^^HtAl^ I S] ^^o\]°] ^^ 

<70> °- °- 99g 

<?i> 15,16-t+ol^>olH^^Al^ I Ig 



<73> oflA>iz^T^ 5% 

<74> 1% 

<75> ^05^ 5% 

<76> yjE^-T^c 0.02% 

<77> 2% 

<78> o^B^l^jlZf^^^ofl 25% 

<79> -& 67% 
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<80> ^Ajo^lg. . ^il^ 



<81> ^^^^ 



<82> ^o^-y- 



<83> T-^^E^AVoj-T]]^ 



<85> 



<86> o]-^7i y 



50 mg 
5 mg 
10 mg 
3 mg 
2 mg 
30 mg 



<87> 15,16-i:+ol^>ol^^EfAl^ I 



100 mg 



<88> 



200 mC 



<83> ^7]oWa\ ^^fl- B\S} ^Vo] , s. i^^o] 15,16-i^ol^l-ol;^^EfAl^ I ^ AMPK# 

<90> ;^*>, 15.16-i:+ol^l-ol;^^EfAl^ I ^ ^^^1^ ^^t]"^^ 
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[^^%^ 1] 

t}7] S]-*>^-2] 15,16-1^01^1-01:^^^^1 1 I (15,16-dihydrotanshinone) # -n-S^^ 

t}o^ ^1^ ^/^^ o^l^j^ -^s^ oi>y-# iJ--^^>^ o^l^j- m/^^ ^IS-g- 




2] 

1^1-^1- U miltiorrhza) -^S^^^^ ^>o^ -^1 S ^ o^l^J"^ -^S^ ol >y- 

# l]--^^>^ ^ii. 

[^^%^ 3] 

A 1 ^fl 2 %>o11 Sialyl, >y-7l 5' AMP-activated protein kinase 

(AMPK)°i ^^^^ 
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4] 

^il 3 %>o11 oioj^H, 5' AMP-ac-tivated protein kinase (AMPK) ^ # 

5] 

[^^%^ 6] 

^fl 5 %>o11 oia|Al, -^S^^^ ?]-^ol IKg ^ 0.1 ~ 6,000 mg/^ 

[^^%^ 7] 

9] 

^B+^il, ^A>-g- ^il^il, -^S]-<?fl. Ul^^ ^o^-g-^ ^o^m ^5] :^o^^ o] ^ 

^# ^^^^ ^il^ll 
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[^^%^ 10] 

^>-^o^^ ^-g-s]^ ^^1-^ si]-^>^ ^ii- o^l^j ^/:^ 

[^^%> 11] 

^il 10 %>ofl oio^^H, -^a^^^ ?J^ol 0.0001 Lfl^l 10 ^?3^^# 

[^^%> 12] 

(15,16-dihydrotanshinone) °\ 
[^^%> 13] 

[^^%^ 14] 

-^^^^ ^ii. oii^j- ^/:^^ ^l^-§- 
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[^^%> 15] 

^il 12 i^^l ^il 13 ^ o|H ^il^^J-^^l ^sfl^H ^il^s] ^ii. ollHj- 
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1] 
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